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Abstract  
Objective: Relatively few studies have tracked retention effects of stroke education in low- and 
high-risk groups.  Such information is important to improve the design of stroke prevention 
programs.   
Methods: Low-risk participants were 29 individuals aged less than 50 years.  The frequency of 
risk factors within the sample was defined as “high” if 30% or more of participants in that group 
had that risk.  Only one stroke risk factor was present at this level in the low-risk group.  The 
high-risk group was 44 individuals aged 50 years or over, with 4 stroke risk factors present at this 
level.  Stroke knowledge was tested on three occasions: baseline, post-education and retention.  
Education consisted of reading a published stroke brochure. 
Results: Stroke knowledge improved over time, from baseline to post-education, but not from 
post-education to retention.  The performance of both groups increased, but there was a 
differential learning effect: low-risk participants learned more than high risk participants.  
Important information was learned and included details such when TIA symptoms dissipate.  
This particular issue was one about which both groups knew little at baseline (less than 15% of 
combined sample answered this item correctly), but post-education at least 75% of participants 
got this question correct. 
Conclusion: Both low- and high- risk individuals can learn information about stroke and retain it 
over the short term.  The ‘durable’ effects in learning observed in this study are important 
because the benefit of brochure-only approaches to education have not yet been convincingly 
demonstrated. 
Practice implications:   Information about stroke from education brochures is retained by at 
risk populations for at least one-week. 
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Stroke education: retention effects in those at low- and high-risk of stroke.  
1. Introduction 
 Effective stroke prevention programs are needed because stroke is the third most common 
cause of death in developed countries including Australia [1], and the number of people it affects 
is rising due to population ageing [2].  Patient education is recognized as an important component 
of major stroke prevention programs [3- 6].  Education is regarded as important for a number of 
reasons, including to meet the well-documented expectations of family and carers who seek such 
information from health professionals [7].  But perhaps most importantly, providing stroke 
education is considered necessary for prevention because it is assumed that the more people 
know about stroke and its risk factors, the more they will do to manage and reduce their risk.   
 On the face of it, this assumption seems reasonable, but it is not always borne out by the 
evidence.  Stroke knowledge does not always predict risk reduction: patients knowledgeable 
about stroke do not always change their behaviour to reduce stroke risk, nor do they take 
appropriate action when stroke occurs [8-10].  Further, prevention efforts are further hampered by 
the large number of people who lack knowledge about stroke.  
A review of the stroke knowledge literature over about the past 15 years (see Table 1), 
shows that: (a) of those studies that measured stroke knowledge using more than a single item, 
knowledge was relatively poor in a wide range of samples (ie. in the general community, those at 
risk, and stroke survivors), (b) that important misconceptions about stroke, such as the 
unavoidability of stroke, are present (see Table 1) and; (c) when both knowledge and preventative 
actions are measured, the relationship between these variables appears weak.  
Insert Table 1 about here 
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 The reason why stroke knowledge does not reliably predict prevention may be due to 
several factors.  There is a general debate about the role of knowledge in health behaviour change 
that could also apply to stroke, and investigators have begun to explore the relationship between 
knowledge, prevention, and the other variables theoretically linked to prevention, such as health 
beliefs [20, 21].  But there are also a number of methodological limitations that could contribute 
to the failure to find stronger links between knowledge and prevention, and these limitations 
might apply to studies taking broader account of the factors that influence stroke prevention.  
There is, for example, important variation in the way that knowledge is measured in past research 
[22].  This variation makes it difficult to generalise across studies and raises questions about the 
validity of “knowledge” measures.  Studies differ in the way that they operationalise “good” 
knowledge; approaches range from defining it as the ability to name one risk factor and 
recognising that stroke is a medical emergency [8] to defining it on the basis of responses to 
questionnaires about stroke which can include 20 items or more, including questions about risk 
factors and emergency response [18].  The use of different item types to assess stroke knowledge 
both within and across studies (e.g., open-ended questions versus multiple-choice questions) has 
also been suggested as a factor that could introduce measurement bias due to differences in the 
cognitive demands of these sorts of tasks [23], making comparisons across studies difficult.  
Comprehensive assessment of stroke knowledge using a single item type is needed to properly 
operationalise this construct.   
 Variation in sampling is another methodological difference that makes determining the 
relationship between knowledge and prevention difficult.  As shown in Table 1, the samples used 
include the general public [14, 24], those at risk of stroke [12], and stroke survivors [13, 23].  
One might expect the knowledge level of these groups to be variable because of differences in 
their experience with stroke, but relatively few studies have assessed knowledge in more than one 
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group and a comparative approach might allow for better assessment of the information needs of 
different groups.  Looking across studies in Table 1 it appears that knowledge in different groups 
is relatively poor and that continuing efforts to improve knowledge are justified [10-14, 16, 23, 
24]; for exceptions see [8, 15, 17].  The need for continued efforts to find ways of providing 
effective stroke education is also evident from the reports of patients and carers’ [7], as well as 
health professionals who recognise that patients and carers to not always receive sufficient 
information [25]. 
 It is clearly important to identify an effective means of delivering stroke education to 
determine if people can improve their stroke knowledge. Many researchers have sought to 
respond to this challenge, although a solution remains elusive [26].  Several studies have sought 
to deliberately increase knowledge through experimental manipulation and tested these effects 
over time (see 22, 27 for recent reviews).  The Cochrane review of the effects of past stroke 
educational interventions [22] suggests that it is not yet clear whether providing written 
information without other educational efforts will increase stroke knowledge.  When education is 
given in the context of a more comprehensive support and education program, it appears that 
stroke knowledge can probably be improved [22, 27], but unfortunately, stroke education is not 
usually given in this way.  Most stroke survivors and their carers do not receive such 
interventions: if they receive any information at all, it is most likely to be a brochure or written 
information [26, 28] and there is substantial room to improve the amount and type of information 
stroke patients receive [29–31]. 
 The aim of this study was to use a comprehensive measure of stroke knowledge to 
evaluate the effects of stroke education (written material only) over a one-week period, using an 
at risk population.  Past studies have not used such participants, focussing instead on patients and 
carers, yet the stroke prevention campaigns such as strokesafe™, are clearly intended at a broader 
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audience, including at-risk groups.  Further, although a recent study [28] showed minimal 
benefits of written stroke information in a non patient and carer sample:  that study did not report 
the risk factor status of their community sample; the retention interval was highly variable (range: 
7 – 58 days) and relatively long (mean retention period: two and a half weeks); and, an 
immediate post-education assessment was not carried out, which meant that if short term gains 
were present, these would have been missed1.  It is important to re-examine this issue using a 
design that addresses these factors.  If we can show that knowledge can be increased, and that 
these effects are durable, future studies of the more complex array of factors that may determine 
stroke prevention can be undertaken on the understanding that knowledge has been properly 
assessed and manipulated.  This study is needed because there have been few repeated measures 
analyses of brochure-only educational approaches, yet this method of stroke education probably 
one of the most appropriate means of public education [28], and is one of the more common 
methods of educating stroke patients [26].  
2. Method 
2.1 Participants 
Twenty-nine participants under 50 yrs of age (low risk group; age range: 18 - 47) and 44 
high-risk participants (over 50 yrs of age; age range: 50 -85) were recruited for this study.  
Participants were a subset of those involved in a larger study trialing an intervention designed to 
influence health beliefs about stroke and exercise [32].  Participants for this study were selected 
from the larger sample because they returned stroke knowledge data on three time periods.  This 
selection is unlikely to have introduced significant bias because attrition from the larger sample 
was minimal (less than 8% of participants in each group dropped out before time three). 
                                                          
1 The failure to include an immediate post-education test of stroke knowledge was a study limitation that was 
also identified by Mazor and Billings-Gagliardi themselves (see p. 211).   
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Low-risk participants were recruited through the university and were studying at the time 
they participated.  High-risk participants were sought from a number of senior citizens clubs and 
events, such as the Healthy Living Expo (a 2007 Brisbane Seniors Week activity).  To reduce the 
likelihood of previous exposure to stroke education programs, all participants had a negative 
stroke and TIA history, and apart from age, no other selection criteria applied.  Age was used as a 
selection criterion because stroke risk doubles every decade after age 55 [33].   
Table 2 shows the demographic characteristics of the sample, stratified by stroke risk.  
Background characteristics, such as education, were not significantly different between groups.  
Therefore using figures for the combined sample (n = 73), participants were mostly retired, or 
working casually or part-time (82%), female (74%), native English language speakers (96%), 
with secondary school as the highest level of completed education (59%).  Apart from age, the 
most common self-reported stroke risk factors among the combined participant sample, affecting 
between approximately two but up to nearly five out of 10 people in this sample were:  excess 
weight (29% of the total sample; low risk group: 21%;  high-risk group: 34%), 
hypercholesterolemia (total sample: 23%; low-risk group: 3%; high-risk group: 38%) and blood 
pressure (total sample: 19%; low risk group: 7%; high risk group: 49%).  Only the last two of 
these stroke risk factors was significantly different in the high and low-risk groups.  Overall, the 
high-risk group were different, on average, from the low-risk group because of their age and 
because they had more stroke risk factors, which were present at a relatively “high” frequency, 
(defined arbitrarily as present in 30% or more of the sample).  As Table 2 shows, risk factors that 
were uncommon in both groups (affecting less than 10% of both samples) were: smoking, atrial 
fibrillation and cardiovascular disease. 
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Insert Table 2 about here 
 
2.2. Materials 
2.2.3. Stroke Knowledge Test (SKT). 
The SKT is a 20-item multiple-choice test of stroke knowledge.  Five responses, 
including an “I don’t know” option are presented for each item.  Preliminary investigations of 
SKT reliability and validity suggest this test has good psychometric properties [34].  The SKT 
has been used previously with stroke survivors [18], those at risk of stroke [19], and older 
members of the general community [18].  In addition to its comprehensiveness, this test was used 
in this study for two reasons.  First, the acceptability of this measure in samples similar to ours 
has been demonstrated. Second, the data reported in past SKT research provides a normative data 
base against which SKT performance can be evaluated. 
2.3. Design and Procedure 
A mixed repeated measures design was used, with baseline (T1), post-education (T2) and 
retention (T3) testing of stroke knowledge.  Consenting participants completed the SKT as part of 
a larger test battery.  After T1 SKT completion, participants read two pamphlets published by the 
National Stroke Foundation of Australia.  We used brochures developed as part of the 
strokesafe™ campaign2:  A tick sheet called Make yourself strokesafe: Know your risk factors for 
stroke [346] and a fact sheet: What is a transient ischaemic attack (TIA)? [37].  The TIA fact 
sheet was used in addition to the risk factor tick sheet for two reasons.  First, the tick sheet did 
not include sufficient detail about the causes and treatment of stroke for our purposes, so 
                                                          
2 strokesafe™ is a public health program developed to reduce the impact of stroke on the Australian community. 
This program targets the general public, those at risk of stroke, stroke survivors and health professionals. 
strokesafe™ is about protecting Australians from stroke through increased awareness of stroke, increased awareness 
of ways to reduce the risks and ensuring that treatments and services that reflect current scientific evidence are 
available [35]. 
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supplemental material was needed.  Second, although called the “TIA” fact sheet, this brochure 
was relevant to stroke.  We used standard publicly available brochures as the basis of the 
educational intervention because: (a) printed materials are widely used for public health and 
patient education [28]; (b) we wanted to simulate as closely as possible the actual educational 
experience of those at risk of stroke [7]; written information has been identified in some studies 
as the preferred format of stroke information [26, but see 38], and; (c) written materials have a 
number of advantages over other educational approaches including message consistency and the 
capacity to be used for self-paced learning [26]. 
A potential limitation of the use of off-the-shelf brochures is that these can be written at a 
level beyond the reading ability of consumers [26].  This potential confound is particularly 
relevant to this study because earlier versions of NSF brochures were found to be too complex 
[39].  To check the level of complexity of the brochures used in this study, Flesch readability 
analyses were conducted.  These analyses take into account the average length of the sentences 
and the number of syllables in a written piece [40], yielding an “ease” score, which ranges 
between 0 (very difficult) to 100 (very easy), and a “reading grade” score, representing an 
estimate of the educational level required for comprehension.  The results of these analyses 
suggest that educational materials used were written at a level appropriate to the education level 
of the sample (strokesafe™ tick sheet: Flesch reading ease = 68.1 Flesch-Kincaid reading grade = 
6.6 years; TIA fact sheet: Flesh reading ease = 63.6; Flesch-Kincaid reading grade = 7.9 years). 
Participants were given 10 minutes to read the NSF brochures.  After that time, they 
participated in 30 minutes of discussion on topics unrelated to stroke facts, and then they did the 
SKT again.  Approximately, one-week later participants did the SKT for a third time.  At the end 
of testing, all participants were allowed to keep the strokesafeTM materials used in this study; 
Stroke education retention effects 12 
these were included in a “stroke pack” that included items such as a strokesafeTM bookmark and 
advice on diet and exercise [41, 42].  
3. Results 
Descriptive statistics (means and standard deviations) for stroke knowledge by group on 
each occasion are shown in Table 3.  The magnitude of baseline knowledge for the high-risk 
group is similar to that reported for an at-risk group previously [43] providing some indication of 
generalisability.   
Insert Table 3 about here 
A mixed ANOVA with one within-groups factor, occasions, and one between-groups 
factor, risk status, was used to look for statistically significant differences in stroke knowledge 
(SKT total score).  The within groups factor had three levels, corresponding to the time of testing 
(baseline, post-education, and retention), and there were two levels of the between groups factor 
(low- and high-risk of stroke).  The was an overall significant time, F(2, 70) = 74.337, p = .000, 
and group main effect, F(1, 71) - =8.407, p = .005, and a significant interaction, F(2,70) = 5.851, 
p = .004.  Post-hoc contrasts were used to determine the nature of significant time and interaction 
effects.  Within-subjects contrasts showed that for both the occasion and interaction effects, 
significant differences were due to improvements from baseline and retention, but not post-
education and retention.  Table 3 shows that: (a) the average SKT score increased from baseline 
to post-education by between 5 (low-risk participants) and 3 points (high risk participants), and 
(b) that the gains made by both groups were maintained over time.  Significant score increases 
were observed in both groups and over time, but low-risk participants learned more than those in 
the high-risk group.  Analysis of Covariance (ANCOVA), with age as a covariate, revealed a 
similar pattern of results (i.e., significant time and group effects), with the exception that the 
interaction was no longer significant, F (2, 69) = .635, p = .533.  
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To determine which items improved significantly but differentially by group, a series of 
the same type of mixed ANOVAs was run separately, for each of the 20 SKT items.  The results 
of these analyses revealed four out of twenty SKT items with significant interaction and occasion 
main effects.  These four items and the percent of each group that answered them correctly on 
each of three occasions is shown in Table 3.  This data shows the differential learning effects for 
both groups: in all cases more people got each of these items correct post-education compared to 
baseline, but the magnitude of these gains was greatest for the low risk group.  Closer inspection 
of Table 3 data reveals the sizable nature of knowledge gains that resulted for some items, such 
as the item about the duration of TIA symptoms.  For each of the remaining 16 items, interaction 
plus occasion main effects were not observed, although significant occasion effects were found 
on 7 additional items (SKT items 2, 3,8, 12, 14, 15, 18; see Appendix A), suggesting that for 
these items scores increased over time but to the same extent for both groups.  There were some 
items that did not improve over time, largely because they were at ceiling at baseline. 
4. Discussion and Conclusion 
4.1 Discussion 
The results of this study indicate that stroke knowledge can be improved by relatively 
basic but standard educational methods and that gains are durable over one week and 
demonstrable in low- and high-risk individuals.  This finding is important because stroke is a 
major health problem, yet understanding of stroke among lay people is generally poor.  This 
study has shown that low- and high-risk individuals can learn important information about stroke, 
such as how surgery might be needed for prevention.  Compared to a previous study of the 
effectiveness of brochure-only as a means of increasing stroke knowledge among lay people (this 
group was most similar to the present low risk group, aged under 50 years [28]), knowledge gains 
extended across a broader range of areas than have been noted previously (i.e., beyond learning 
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about stroke pathophysiology).  Further, that study [28] showed no gains in other areas of stroke 
knowledge, perhaps because their retention interval was more than twice as long as ours.  Taken 
together the findings from these two studies suggest that short-term gains can be made at least in 
at risk groups, but they may dissipate over time if the findings of Mazor and Billings-Gagliardi 
[28] generalize to at risk groups, and strategies for maintaining knowledge over longer periods, 
should be investigated. 
In this study, low-risk participants learnt more than high-risk participants raising a 
question about why this result occurred.  This result may have been because low-risk participants 
were studying at the time data was collected.  Even though there was no significant difference in 
the highest level of education completed by high- and low-risk participants, low-risk participants 
were undertaking further study and this factor may have given them an advantage because we 
used an educational method that would have been relatively “familiar” to them.  There were two 
counteracting variables that could have favoured the high-risk group: the first of these was 
motivation, but this variable, if present, exerted a relatively weak effect.  In addition, it is possible 
the high-risk group may have had some previous, albeit indirect, exposure to stroke risk 
information.  For example, in the context of discussions about blood pressure, the association 
between high blood pressure and stroke may have been discussed.  This discussion should have 
favoured high-risk individuals, leading to a reasonable expectation that higher SKT baseline 
scores would be observed for high- compared to low-risk participants, but this pattern of results 
was not found.   
There are several limitations of this study.  First, convenience samples were used and it is 
unclear to what extent results generalise to other samples.  The mean SKT total score of this 
high-risk group and other larger independently sought at-risk groups [43] was similar suggesting 
data from this group may be readily generalisable.  Alternate means of sourcing low-risk 
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participants may be important in future research given that we recruited low-risk participants 
from the university.  Our recruits were not advanced students and the age range of this group was 
substantial.  However, it is possible that differential group learning effect was due to differences 
in intelligence, for example, rather than risk status per se, and if this is the case the extent of 
learning that occurred in this group could be interpreted as an upper limit of what might be 
possible in low-risk but less educated people.  Age is another factor that could explain differential 
group effects, as suggested by the ANCOVA results, but it is also an important stroke risk factor, 
and not all items that improved involved interaction effects.  An alternative and necessary 
approach in the future research would be to replicate these results using groups matched on 
aged, but with varying risk.  Given that the aim of this study was to determine if learning might 
occur in samples with different levels of risk, rather than to identify attribute causation to 
differential learning effects, this limitation needs noting but does not diminish the value of this 
study.   
A second limitation is that effects may not be generalizable beyond the specific 
educational materials used, or that the learning observed was a result of asking people to read 
brochures in a group after which they knew they would be tested.  These criticisms may have 
some merit, but in defence of our methodology we note: (a) the brochures are publicly available, 
were produced by an authoritative source, and were designed for the purpose for which we used 
them, and; (b) that if assessment expectancies or group effects were at play and these artificially 
increased learning, our results would represent an upper limit of possible gains, which itself is an 
important finding.  Further, if these expectancies and group effects artificially inflated these 
results, it may be possible to benefit from this finding by mimicking these effects in clinical 
education programs; for example, by: (a) providing some amount of group-based education (a 
recommendation endorsed in the Cochrane review, 22), or; (b) offering consumers a formal test 
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of knowledge that would be used to identify if, and what sort of further education may be needed, 
and whether misconceptions were present and need correcting.  The use of the SKT in this way 
would have the added benefit of allowing more flexibility in the provision of stroke information 
and this is desirable and important because the amount and type of information patients seek 
differs [25, 28], and stroke information needs are not static; these change over the course of 
illness (for a recent review see [44]). 
The third limitation of this study is that the retention interval was relatively short (one-
week) and it remains to be seen whether increases in knowledge are demonstrable over longer 
intervals.  The durability of gains needs to be explored further, perhaps using a design that 
includes a group who receives reminders or booster sessions.  The finding that learning effects 
are retained over one week is exciting nonetheless, since there have been relatively few 
longitudinal studies of the effects of stroke education, yet durable positive changes are likely to 
be important. Further, the specific changes induced address issues that have been noted by others 
as lacking in terms of community stroke awareness, such as understanding of TIAs [26]. 
Fourth, and perhaps most importantly, the relationship between knowledge and 
prevention, whether or not this is mediated by other variables such as health beliefs, was not 
addressed in this study but we consider this an important area for future research.  This study 
should inform those future studies because, in addition to showing that knowledge can be 
improved, this study demonstrates that learning effects are variable; not all items are answered 
correctly, and the extent of learning on the same item even with the same education may be 
different in different groups.  This observation suggests that single item tests of stroke knowledge 
or those with small item pools should not be used to measure knowledge and that, where possible, 
future studies should include a well validated and standardized measure of stroke knowledge.   
4.2. Conclusion. 
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It is an exciting time in stroke education; a clearer picture is forming about how we might 
optimise the provision of stroke information, and there are other positive signs that suggest it is 
timely to address current deficiencies in the provision of stroke information to patients and 
caregivers, which, unfortunately, still includes failing to provide adequate education [29 31].  The 
promising directions that this research might take, combined with a recognition on the part of 
health professionals that they can do better [25] and clinical audits to evaluate the provision of 
stroke information [45], bodes well for the future.  Given that patients and carers also rate the 
provision of stroke education highly [29] there is a willingness to learn and a desire for 
information that is a necessary factor for success.  Another positive sign is that we are beginning 
to see more comprehensive recommendations about patient education being incorporated into 
clinical guidelines; for example, the recently revised second edition clinical guidelines for acute 
stroke management from the National Stroke Foundation [4] now includes the recommendation 
that patients receive information and education, at the same time acknowledging that providing 
information is not enough, a process is needed that includes opportunities for discussion 
(Recommendation 1.8).  The results of this study are encouraging; they show the extent and 
nature of change in understanding about stroke that can result from providing people the time and 
opportunity to read a stroke brochure.  This finding is important for broad based public education, 
many of which rely heavily on brochures to increase knowledge.  It is also an important finding 
that may represent a kind of “minimum” standard of patient education; if other practice changes 
are not possible and clinical management recommendations cannot be met, the minimum we 
should aim for is that all stroke patients and caregivers receive well-credentialed brochures 
because these are effective information sources.   
4.3. Practice implications.   
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The need for change to clinical practice is clear given that brochures are both the most 
frequently accessed type of written information received by patients and carers [26] but that the 
level of access to such information remains concerning [31].  Given the findings of the recent 
review into methods of information provision for stroke patients and their carers maximum 
benefit is likely to follow from the provision to patients and carers of reading material plus other 
learning opportunities, such as informed discussion and educational lectures [22].  Such benefits 
may well go beyond improving knowledge per se; in some cases increases in knowledge have 
been linked to other positive effects such as improved wellbeing [22].  The gains in knowledge 
found in this study might be further enhanced if education was delivered in a using a patient-
oriented approach, such as that recommended by Hoffmann and McKenna [246], and future 
studies could include a broader range of outcome measures to document potential changes in 
wellbeing.  
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Table 1.  
 
A Summary of Studies Assessing Stroke Knowledge in Chronological Order. 
 
Author Year Method Measure Finding(s) 
 
Wellwood et 
al. [11] 
1994 Interviewed 65 stroke 
survivors and 80 carers, 4 
weeks after hospital 
discharge.  
Semi structured interview 
(open and closed 
questions). 
Knowledge was poor (22% of stroke survivors and 15% carers 
unaware of the difference between stroke and heart attack.  
80% of survivors and 78% of carers thought stroke was 
unavoidable:  
Samsa  
et al. [12] 
1997 Interviewed those with an 
increased risk of stroke, 
including inpatients, 
outpatients and the general 
public. 
Semi structured interview 
assessing knowledge of 
stroke risk and prevention. 
Knowledge was poor (59% of participants unaware of their 
increased risk of stroke and 58% of high stroke risk 
participants (with a previous history of stroke) were unaware of 
their increased risk for a subsequent stroke).  
Kothari  
et al. [13] 
1997 Interviewed 163 people 
with in 48 hours of being 
diagnosed with stroke. 
Standardised, structured 
interview (open ended 
questions). 
Knowledge was poor (39% of participants unable to name one 
stroke symptom; 43% of participants unable to name one risk 
factor and 51% of people unaware that stroke was a brain 
injury).  
Williams  
et al. [10] 
1997 Interviewed 67 stroke 
patients within 72 hours of 
stroke onset. 
Structured interview with 
8 open and closed 
questions. 
Knowledge not associated with seeking early medical attention 
(25% of participants correctly interpreted their symptoms as 
stroke related; 86% of participants who arrived at hospital > 3 
hours after  symptom onset thought their symptoms were not 
serious). 
Pancioli  
et al. [14] 
1998 Population-based telephone 
interview with 1880 
respondents. 
Questionnaire assessing 
knowledge, warning signs 
and risk factors (29 open 
ended questions). 
Knowledge was poor in those with a higher stroke risk (43% of 
hypertensive individuals did not identify hypertension as a risk 
factor; 65% of smokers did not think smoking put them at risk; 
87 % of diabetics did not identify diabetes as a risk factor ).  
Weltermann 
et al. [15] 
2000 Interviewed 133 stroke 
support group members. 
Structured questionnaire, 
with open questions 
consisting or 9 items 
assessing stroke 
knowledge. 
Good knowledge (86% of participants aware that stroke 
therapy is most beneficial if started within 3 hours of symptom 
onset; on average participants named 2.7 stroke symptoms and 
2.5 risk factors). Good stroke knowledge defined as being able 
to name at least 2 stroke symptoms, 2 stroke risk factors, and 
knowing that stroke is an immediate emergency. 
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Author Year Method Measure Findings 
 
Yoon  
et al. [16] 
2001 An Australian community-
based telephone interview 
survey of 822 individuals. 
Survey with 28 open 
ended items testing 
knowledge of stroke risk 
factors, warning signs, 
treatment, information 
resources and recognition 
of community stroke 
organisations. 
Stroke knowledge was relatively poor (Approx. 25% of 
participants unable to name a risk factor; 50% of respondents 
unable to name at least one warning sign; 42% reported that 
they would visit a hospital if they had a stroke warning and 
3% would call an ambulance; 16% of respondents thought 
stroke was a heart related problem; 32% of respondents 
acknowledged high blood pressure as a risk factor; > 50% of 
the respondents were aware of community stroke services). 
Carroll  
et al. [8] 
2004 Questionnaires completed by 
40 stroke or TIA patients, 40 
patients at-risk of stroke, 40 
people from the general 
public, and 40 nurses. 
Interview administered 
questionnaire with open 
ended questions. 
Public knowledge good but at-risk participant’s had limited 
awareness of their increased risk (No patients and only one 
third of the at-risk participants who had already experienced a 
stroke or TIA were aware of their increased risk of 
subsequent stroke; Only 40% of stroke patients correctly 
recognised their symptoms as stroke). Good stroke 
knowledge was defined as being able to list at least one stroke 
symptom and recognising that stroke is a medical emergency. 
Morgan  
et al. [17] 
2005 Questionnaires were sent to 
random patients (N = 139) 
from a general practice. 
A 20 point multiple 
choice questionnaire 
Stroke knowledge and awareness was relatively good (96% 
of participants aware that stroke occurs in the brain and 96% 
reported that immediate medical treatment is required for 
stroke).  
Sullivan & 
Waugh [18] 
2005 A stroke knowledge test was 
administered to 38 non-
stroke survivors and 42 
stroke survivors. 
The Stroke Knowledge 
Test (SKT); a 
standardised measure of 
stroke knowledge, with 
20 multiple choice items. 
Stroke knowledge was fair (On average, respondents 
answered approximately 50% of the questions correctly 
regardless of whether they were stroke survivors or non-
stroke survivors: Non-stroke survivors divided into groups 
depending on whether or not they had a relative who had had 
stroke showed no differences in knowledge). 
Sullivan et 
al. [19] 
2006 Stroke knowledge was tested 
in 75 individuals at-risk of 
stroke answered. 
The Stroke Knowledge 
Test (SKT). 
Stroke knowledge was fair. On average respondents answered 
50% of the questions correctly.  
Maasland et 
al. [23] 
2007 57 stroke/TIA patients tested 
to determine stroke 
knowledge, three months 
post-event and after one of 
14 item questionnaire 
including a range of item 
types and assessing 
knowledge of 
‘Educated’ patients had variable knowledge, depending on 
the content assessed.  Knowledge of vascular risk factors and 
treatment was ‘reasonable’ post-education. 
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two types of education pathogenesis, warning 
signs, vascular diseases, 
risk factors, lifestyle and 
treatment. 
Nedeltchev 
et al. [24] 
2007 Population-based assessment 
of knowledge, using closed 
ended questions, in a 
randomly selected 
community sample of 422  
Closed ended 
questionnaire with 17 
sections assessing a 
factors including warning 
signs and risk factors 
Knowledge was variable, depending on content area (least 
awareness of TIA and need to seek help urgently when 
warning signs appear). 
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Table 2 
 
Descriptive statistics (means and standard deviations) and group comparisons of sample characteristics (stroke risk factors and 
demographic variables) across stroke risk groups.  Apart from age, the data presented for stroke risk factors is the percentage of each 
risk group reporting the presence of that factor. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: Diagnoses and weight status was reported by participants (self-report) * p < .05, ** p ≤.001. Standard deviations are shown in 
brackets.  For all questions, apart from employment status, gender, and education, items were scored 1 = yes; 2 = no.  Employment and 
education was assessed using multi-point likert scales.  Gender was scored 1 = male and 2 = female. 
 
 
 
 
Low-risk  
(n = 29) 
High-risk 
(n =44) 
 
Demographic characteristics    
Gender (females) 1.76 (.435)  1.73 (.45)  t(71) = .295, n.s. 
Employment status (retired) 1.62 (.903) 1.41 (.972) t(71) = .936, n.s. 
Native English speaker 1.93 (.258) 1.98 (156) t(68) = -.899, n.s. 
Reside with spouse/family 1.86 (.789) 1.66 (.479) t(69) = .605, n.s. 
Highest level of education (High school) 2.69 (.967) 2.45 (.926) t(71) = 1.043, n.s. 
    
Stroke Risk factors:    
Age 26.83 (8.77) 67.86 (1.36) t(71) =  -20.182** 
Hypertension % 3 (n = 1) 38 (n = 16) t(69) = 3.615** 
Hypercholesterolemia % 7 (n = 2) 49 (n = 19) t(66) = 4.067** 
Atrial fibrillation % 4 (n = 1) 5 (n = 2) t(63) = .344, n.s. 
Cardiovascular disease % 0 5 (n = 2) t(63) =  1.245, n.s 
Family history of stroke % 31 (n = 9) 30 (n = 16) t(68) = 1.233, n.s. 
Weight status (overweight) % 20 (n  = 6) 34 (n = 14) t(68) = 1.223, n.s. 
Diabetes % 7 (n = 2) 14 (n = 5) t(63) = .812, n.s 
Smoker % 7 (n = 2) 2 (n = 1) t(70) = .945, n.s. 
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Table 3  
Stroke knowledge: Descriptive statistics (means and standard deviations) for SKT total scores for low- and high risk groups on 
three occasions, plus percent correct on for four SKT items. 
 Low risk (n = 29) High-risk(n = 44) 
 Baseline Post-education Retention Baseline
Post-
education Retention
SKT total 11 (3) 16 (2) 16 (2)
† 11 (2) 14 (2) 14 (3) † 
SKT items       
The most common type of stroke occurs when… 66 90 97 72 82 86 
TIA warning signs disappear after… 7 100 87 18 73 75 
After a TIA the likelihood of stroke is… 28 100 97 46 82 77 
Surgery can sometimes prevent stroke by…  36 72 77 66 77 89 
 
Note: Max SKT score = 20. † Tests of within-subjects contrasts revealed significant differences between 
baseline and retention, but not post-education and retention. 
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Appendix A – Selected SKT items; those for which scores improved over 
time, but not differentially across groups. 
 
Which of the following will double your risk of stroke? 
 
(a) If you are asthmatic 
(b) If you are diabetic 
(c) If you exercise too much  
(d) All of the above 
(e) I don't know 
 
A type of irregular heartbeat known as Atrial Fibrillation (AF) 
 
(a) Decreases the risk of stroke 
(b) Doubles the risk of stroke  
(c) Increases the risk of stroke by more than 5 times 
(d) Is not a risk factor of stroke 
(e) I don't know 
 
Taking aspirin assists in preventing stroke by  
 
(a) Stopping the formation of blood clots 
(b) Getting rid of a headache   
(c) Settling your stomach  
(d) Relieving stress 
(e) I don’t know 
 
What method of treatment is available for people who have had a stroke? 
 
(a) Medication 
(b) Rehabilitation  
(c) An operation 
(d) All of the above   
(e) I don't know 
 
Approximately how many Australians are affected by stroke every year?  
 
(a) 500 
(b) 1 000 
(c) 10 000 
(d) 50 000 
(e) I don't know 
 
If you drink alcohol excessively you are 
 
(a) Less likely to have a stroke  
(b) Twice as likely to suffer stroke  
(c) Three times as likely to suffer stroke 
(d) Four times as likely to suffer stroke 
(e) I don't know 
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Smoking 20 cigarettes per day increases the risk of stroke by 
 
(a) 2 times  
(b) 4 times 
(c) 6 times    
(d) 8 times 
(e) I don't know 
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I confirm all patient/personal identifiers have been removed or disguised so the 
patient/person(s) described are not identifiable and cannot be identified through the details of 
the story. 
